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Justiffcatton of reorganixatton’of DTA and functionat descrlpttanr of the 
branches of DTA. 

The fnstrunentatfon Branch wfll conttnue to cavcr what tt has covered 
here to fore. 

The Btomatetlals Branch w t l l  contlnue to seek appmprtatc materials for 
the blood naterlal Interface, appropriate materials In term of lonqevfty 
In the body cnvlronment and fn terns of the flex-llfe deranbed. In addl-  
tlon, It i d 1 1  of necesstty delve fnto the gainlnq of a proper thorouqh 
understanding o f  the physIcal-chcmic~1 Interactfons between blood and sur- 
faces with which lt does not ordinarlly cone In contact. 

The Devlces Sranch has been too all-fnclustve to pernt t  knmledgahle 
supervlsion by any single Individual. 
the  expertfse of a therm-nuclear engineer and on the ather the expertise 
of a rheolcgtst-ohysfolcyIst. 
structure, For this rceson, t h e  Oevlccs Branch Is being separated Into 
thc tw essantlal components w i t h  the intent thst each may then prosper 
In the area of Its special expertise. 

It has required on the one hand 

Th1s ls  a self-defeattno ndnlnlstrativc 

The Artlftcfat Heart Program, the Medlcat Devices Applfcatlons Branch, and 
ZGW the Dfvlsfsr, of TcchnologIcal Appliceticns h3ve been t.eakened by 3 
fundancntal philosophical incongruity. The original program was estab- 
llshcd as one in whIch the research and development were to  be conceiver! 
and Clrected f r m  within the Branch. 
inftfally. 
porsonnel i n  the office experienced bath i n  the expcrlmntal method and 
I n  t h e  bfologfc f i e ld .  The approaches to the VAR. to tho Daw wDti1ilry 
axygenatar, to the b l m d  pumps, and even to the Intra-aortic ballcror, have 
suffered by absence of  this co~rbInatIon of expertise In the of f lce .  
use of men two yssrs oui o f  medical school to take an active part In either 
the l n t t t a l  cancentualtzing o f  new aporoachcs or In dlrcctlon of actlvttlet 
of  contractors after onset of work has been B continuinq disaster. For 
Instance, I find no acceptable contfnuing studtes on rheology on a pump 
costin9 $2200 each which Is belng fabricated to do exmrfments In several 
areas i n  which the conpanents of  the overaii system have not been Inciividu- 
ally dissected and anslyred. 
of a total heart powered electrically without a sfngle animal rccovcrlna 
enough to be taken of f  the respirator and yet with no documented analysts 
of the ccchanjms for th7s difFlcrr1ty reo rc ren t  a dlseoncertfnq cxartclc o f  
lack of fat?{ 1 I a r i  t y  w i t h  Droner exnerinentsi r:ethos?s. 

There was s m c  biological Input 
With t h e  death of Dr. Hastings, there ceased to he mature 

The 

F i f t y - s i x  Inolantations by one contractofrelone 
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We can enhance the stature of DTA and thus f HULf by placement of each man 
In DTA ln that area for whlch he has truly the expertise, wltbut fmposftlan 
of  major decisions upor. persons not equlppcd by tralntng or experience to 
make those declsfons, whetbar they are long-tern declslans ar day-to-day 
declslons. 

To makc this possfble arid to ut.Illze only .-- scientlflc mnltors who are 
truly superbly qualffted, we must  recruit m r e  men of the callber of 
Dr. Pftrala, flnding slots for them by gradual phasing aut of the 
cornnissfoncd off icer  grcup, w!?e i n  general should not have been depended 
upon fn so critical e role. 

In line wlth this logtc, t h e  partltlon of the Oevlcts Branch so that nuclear 
englneers handle the nuclear engineering component and so that people wlth 
exgcr1ence and trsinfng In blood-cantacttng devices handle that aspect of 
It is but the constructlve rearganlzatlon to adont. 

The Implantable Power 2rnnch requires the exwertlse of  a man premred in 
nuclear scfence and engineering, and for this Or. Harntson Is well prepared. 
It 1s the p?an that the nuclear phystcfsts and enatneers concentrate upon 
manifold problem which revolve about utilfzatlon of thermonuclear m t e r i a i s  
as power sources to be converted to either electrical or hydraullc energy 
as B means o f  running blood punp3. The. resoonsfbillties of this branch w l i l  
Include also those rnechwntsms of electrfcal natura involved in transmlssion 
of power acre93 the intact skin, converston of such transmltted power to 
usable voltaqcs and frequencies, and storage of s a i d  power either In the 
afectrfcal or thermal form. 

The Rheology and Respiratory and Blood Contactly Devtces Branch rewires 
direction by a blcloqfcal scientist well expcrlenced in rhcolcqy and In the 
consequences OF turbulence and canflyratfons prctductlve of attfvattcn of 
the clottlng cascade. 
the Divislon i n  t h l s  regard, lt Tr proposed that Cr. Pitzele, w l t h  h!s  pony 
years o f  experience In exactly this f f c l d ,  i s  the prooar person to take 
charge, 
cellular angrc~ation, the effects o f  desiqn on rheology, disseminated intra- 
vascular thrombosis, changes in Serum protetns 8s a result of tissue cof?tiPCtS, 
the physiologic e f f e c t s  of varlntlans of pulse contour of pwps, a major 
share of the Input to devices through control mcchanisns, oxygenators, the 
effects of f locklng on rheology , end the proper conf lgurat lon af sur Faces 
throuqh whfch there Is to be heat dlsstpatton. As a matter of practlcal good 
sense, since thls Branch Is largely biolaalcal, the patholoalc cherrqcs 
lnduced and such matters os of the development. testfnq and utilization of 
respirators, oxygenators, and such equipment also are to be handled tn t h l s  
Branch. 

As a means to correct the present shortcamings of 

ActlvitIes In this Branch would therefore cover such prob1er:ts as 

The Laboratory Branch wlll include bath the test and evaluatton functlon of 
the Dlvlslon and an adjacent labariltary for developmental rsvlew. As ton9 ago 
;s ttarch 6 ,  Ifif3 t h e  rh!ef o f  t h ~  Prtiffctat b n r t  n r m r m  rcquosted that  
l?!-or-?trry SD.?CC b e  m d e  a v n f l e : , l e  to the Prtificfa-71 licnrt Frrqr;rn Fer tlio 
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purpose of provI0fng an In-house laboratory fnc!?Ity under the control of the 
ArtifIcfal Heart Program and respctnslve to the needs  of  that program, where 
membors of t h e  staff can quickly build or t c s t  a device or try 9ut  the tech- 
nique t h z t  i s  s t i l l  I n  t h e  t-arllcst fOr!vtIvc st;rye In the minds of t h a t  
s t a f f .  It was pointed out at that  ttne that such a faciltty would also he 
very useful for prelfmlnary or aufck test ing or lnsoectlon by menbers o f  that  
s ta f f  of devices or components submitted by Arttflctal tfmrt Progrm deveiancrs. 
It wss further polnted out that e f f o r t s  to use labamtortes and personnel 
under contrect io t 1 I H  and at some dtstancc a m y  had repeatedly fnvalved delays 
and had been confronted wfth elements of unrespansfvene~s and Inflexfbflity 
whlch had serlously Impeded progress. 
today . Thls cantfnues to be the  sftuetton 

The Ad Hac Task Force on Csrdlac Replacement l n  October 1969, fncluded a 
recamendatton thatiW'Lf be restructured by the addltion wlth ln  the lnstftute 
of experfmental facllltles and personnel for artfflclal heart research and 
devel open t . I' (p .G3) 

It 1s tho fcelIng that such a laboratory will provide ablllty for qulck 
construction and testing o f  devlces or tachnfqucs tn fornative staaes. 
In  t h e  process of devaloament, or attslng from Ideas whtch the staff of 
DTA wishes to pursue and in regard to which there have been no responses 
to RFP's. 

As of the present moment, negatlatfons are In progress w f t F  Or. Fred 
Le~natd, Research Olrector, Rehabtlltatlon Research awl Tralnfnq Center, 
George Washinqton UnfversIty tfospital. 
pletfon In nh1ch there t s  adequate space to  petmlt a snall start w f t h  
two projects higfily Important t o  the Program and w i t h  the expertise of the 
autstandlng Fneterlals screntist 1n the Varhlnaton area (outslda of the PJIH)  
onxlous to serve as collaborator, 
laboratory are at hand and trwaltlng the launchfnq of thfs project. 
addItIon, uttllzatlon of this labaratcry w i l l  facIlttate certafn testing 
procedures upon whfch the DTA has been expendin9 in excess o f  a quartet o f  
a millfan dollars a year fn each of two laboratortes (wlth unsattsfactary 
results) I n  a non-commercial, acadenlc laboratory at a cost of about 2% 
of the cost heretofore, with experttse not avsflahle at the laboratories 
used oarltcr. I R  addltlon, this laboratory can provlde us with personnel 
and whttewftholl for  lnplantatlon of devIces, =Jar and mtnor. 

The possibility of development of o contractual relationshlp has been care- 
f u l l y  explored with our Contract Offlcer, and there appears to be no d i f f l -  
culty ? n  ~cconpll~hing same. Th?s wlll not only great ly enhance the effec- 
ttveness of !ITA but accompltsh a canslderablo ssvfng I n  addfttcn. Ftnally, 
the avatlability of such an opportunity w f t l  make It far more stratght- 
forward to recruit the type o f  dlstlngulshed sctentlst whlch we all wlsh  to 
have on the s t a f f  of DTA by replacement parallel w l t h  the expected attrltlon 
In  connts~lanod afflcer personnel I n  the coune of the next year. FfnalIy, 
E S  an eaqer partner there i s  thore 8, f \ ~ I l - t l ~ i f . .  f u l l y  trained cardiovascular- 

A new bulldlng Is nearing corn- 

Tho necessary personnel to man thts 
In  
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thoracic surgeon, a product of  my ann tralntng program I n  Pew York, to assure 
actlve surglcal support fn the trlal of new devices, an item whlch her here- 
tofore been slngularly lacklng i n  large areas of the program. 

I t  1s transparent that there are  many areas of overlab amng these fZve 
branches. The Laboratory Branch potentially involves a l l  the other four. 
Far Instance, the problem of %eat loss fnto the blood or tissues Involves not 
only waste heat Involved wi th  them-nuclear devrees, but waste heat from 
orhet types of  pumrs or energy canvertars as w l l  and w i l l  involve therefore 
the lnstrumentatfon granch, the Blomaterfals Branch, the tmplantable Power 
Saurces Branch, and the Rheology Branch. 
with regard to flocked surfaces, lrradlatian of p l a s t i c  wtetlals, and 
instrumentatton which contacts flowing blood. 

Similar consfderatlans prevail 

It 1s therefore only by vlrtuc of  the mast cordial and wholehearted Inter- 
collaboration that t h e  Program can pyogress succcssfutly, regardless of 
the reorganizatlon adopted. 

Clarence Dennis, H.D., Ph.D. 

CDenn1s:mnh 


